In this paper, we focus on the usefulness of other comprehensive income (OCI) to debt investors. We conceptualize OCI's usefulness to be its risk relevance. We hypothesize that credit risk is associated with OCI volatility and so we contribute to the debate whether this volatility is viewed by creditors as capturing useful information about debt risk or just "noise." Specifically, we consider whether OCI's volatility that is linked to accounting standards in the recent two decades is associated with cost of debt, non-price terms of debt contracting (i.e. covenants, security), capital and maturity structure, and credit ratings. We construct three samples to conduct our tests: (1) a new loan sample from Dealscan and (2) a comprehensive sample from COMPUSTAT and (3) credit ratings sample. We find strong evidence that higher volatility of OCI is associated with a higher cost of debt, higher likelihood of collateral requirement, and stronger credit rationing (lower use of debt). We also find statistically significant but economically weak evidence that OCI volatility is related to shorter debt maturity and lower credit ratings. Overall, our evidence suggests that OCI volatility provides useful information to credit markets and shapes debt contracting and the firm's capital structure accordingly.
Introduction
In this study, we investigate whether the volatility of other comprehensive income (OCI) is related to credit risk. Our concentration on OCI's link to credit risk supplies evidence for reconciling the debate about benefits of OCI information to lenders. This debate has recently resurfaced with the FASB's and IASB's continuing projects on the statement of comprehensive income. Past researchers (i.e., Dhaliwal, Subramanyam, Trezevant 1999) and practitioners 1 (see Yen, Hirst and Hopkins 2007 for a summary of practitioner comments) support the view that the accounting adjustments contained in OCI have caused the volatility of OCI to be viewed as "noise" rather than decision-useful for investors. Other research (Chambers, Linsmeier, Shakespeare, Sougiannis 2007; Black, 2016 , Jones and Smith, 2011 and Holthausen and Watts, 2001 ) provides theoretical support for OCI's decision-usefulness. 2 However, the empirical support contained in this stream of research focuses on equity investors (Chambers, Linsmeier, Shakespeare, Sougiannis 2007 and Black, 2016) but not on creditors.
Due to asymmetric payoff structure between debt and equity claims, creditors' risk concerns naturally differ from those of equity holders because creditors focus on the safe repayment of principal and interest. Therefore, even if firm policies increase the probability of future OCIrelated gains as well as future losses equally, risk deteriorates to creditors due to asymmetric payoff structure. We posit that OCI volatility contains useful information about credit risk. For example, high OCI volatility may arise due to large current-currency adjustments that indicate not only the exchange rate exposure of the firm but also the size of the firm's foreign operations. OCI volatility may also be high due to uncertainty of the funding status of the firm's pension plan. Since the firm assumes the burden of unfunded portion of pension plan liabilities, creditors should be naturally concerned about the presence of another claim against the firm's assets. Finally, OCI volatility may also be related to investments in marketable securities creating fair value adjustments to OCI. Facing these potential issues, we expect that creditors to respond accordingly to protect the value of their claims by imposing higher cost of debt, more restrictive borrowing terms and/or by rationing credit.
The natural conflict between creditors and shareholders due to asymmetric payoff is further exacerbated by asset substitution. Asset substitution occurs when managers borrow money for the firm with the promise that the proceeds will be used for investments of a certain level of riskiness and then later use the funds for investments with greater riskiness such as larger upside returns but also larger downside losses. This type of investment may benefit equity holders but harm creditors.
We suggest the projects that the manager might be considering give rise to adjustments to OCI, such as expansion of foreign operations, additional investments in marketable securities related to fair value adjustments to OCI or motivating the labor force leading to an expansion of the firm's defined benefit plan with the need for more pension assets. 3 Since the Federal Reserve System reports $780 billion in net debt security issuances during the past decade and only $2 billion for equities (Graham, Li and Qiu, 2008) , addressing the lack of research investigating the risk relevance of OCI for debt investors represents a significant opportunity to improve the understanding of OCI's value in promoting the functioning of capital markets. 3 Many of effects of these investments on OCI volatility are argued to be out of the control of management. These include changes in stock prices, affecting marketable securities and the pension asset, or changes in currency rates affecting the current-currency adjustment. However the original choice to enter into these investments represents a management decision and so we suggest may be related to asset substitution. In addition, we suggest that the increase riskiness related to these effects as measured by increased OCI volatility may concern creditors. 4 In an effort to keep the reader focused, we touch briefly on what our paper does not do. Our paper does not make arguments on whether volatility of OCI affects the accounting quality of a firm or whether OCI numbers should be used in debt contacts. Instead, we test whether the volatility of OCI We motivate the importance of our analyses by three descriptive characteristics of OCI volatility from our analysis that should be concerning to the firm's creditors. First, we find that OCI volatility (STD_CHG_AOCI/A) averages 1.2 percent, which is economically significant as it amounts to one-fifth of average ROA volatility (6.2 percent). Second, OCI volatility is uncorrelated to ROA volatility suggesting that OCI might contain useful credit risk information that is not captured by the traditional ROA volatility. Third, we show that OCI is positively correlated to market portfolio returns, suggesting that OCI volatility is not eliminated via diversification and carries systematic risk. To reinforce our motivation, we provide an illustrative theoretical model in
Appendix 1. The model shows that when OCI has zero expected value but has positive correlation to market returns, even risk-neutral creditors will lower the value of their claims as OCI volatility increases. We also discuss that risk-aversion, and agency costs further exacerbate creditors'
concerns. Whether or not the capital markets provide support for our theoretical predictions about the importance of OCI volatility to creditors is the question that we empirically investigate in our research.
We test risk relevance of OCI from the perspective of debtholder by starting with a private loan sample and extend our analysis to COMPUSTAT samples. First, we use a private loan sample to test whether the debt markets perceive the volatility of OCI to contain risk information. Our focus on private loans follows from past research showing that firms' loans from private lenders are harder to evaluate than firms' publicly traded bonds because they have higher credit risk (Diamond 1991; Rajan 1992; Denis and Mihov 2003) . We consider the association between the volatility of OCI and each of the following: (1) the cost of private loans, (2) incidence of loan covenants, (3) collateral requirement and (4) the maturity structure of loans. Second, we use a broadly based debt maturity sample taken from COMPUSTAT. We investigate the association between the volatility of OCI and indicates riskiness of a firm in the eyes of creditors that may not be captured by other accounting numbers.
the following: (1) the maturity structure of debt and (2) leverage. Finally, we investigate the link between credit rating and the volatility of OCI based on a COMPUSTAT sample. Our key variable is the volatility of OCI (STD_CHG_AOCI/A). We measure STD_CHG_AOCI/A as standard deviation of annual change in accumulated other comprehensive income scaled by total assets over the past five years. This straightforward measurement of volatility of OCI is consistent with the methodology used to measure traditional ROA volatility, commonly used in the literature to proxy for riskiness of earnings. We empirically examine whether credit spreads increase, covenants become more restrictive, debt usage declines and debt maturity shortens when OCI volatility increases. We also test whether credit ratings deteriorate when OCI volatility is higher. We find economically and statistically significant evidence that, as OCI volatility increases, the cost of debt increases, there is a higher likelihood of collateral requirement and the use of debt decreases. In addition, we find statistically significant but economically weak evidence that higher OCI volatility results in shorter maturity and lower credit ratings. Overall, our evidence lends support to the view that OCI volatility provides useful information about credit quality to debt holders.
Our study provides important findings that contribute to the literature investigating the decision-usefulness of volatility of OCI. The central debate regarding OCI's information content to debt holders in this literature focuses on whether OCI volatility is simply "noise" or provides decision-useful information to debt markets. By showing that higher OCI volatility is associated with economically and statistically significant higher cost of debt, higher likelihood of collateral requirement and lower use of debt we contribute support for the decision-usefulness of OCI volatility information to debt holders. Our findings imply that OCI volatility provides additional useful information regarding credit risk that is not captured by other information proxies. Our investigation contributes support to the continued interest by the FASB and IASB through their policy deliberations in providing guidance associated with OCI reporting that focuses on the needs of creditors (Huang, Lin and Raghunandan 2015) .
Our study also expands the literature on the role of accounting standards in debt contracting.
Past literature shows that accounting information plays an important role in shaping debt contracts (Armstrong, Guay and Weber, 2010; Ball, Bushman, and Vasvari, 2008) . To the best of our knowledge, our paper is the first to document statistically and economically significant effects of OCI volatility on the debt financing environment.
The rest of the paper is organized as follows. Section 2 develops hypotheses. Section 3 discuss sample construction and outlines the research design. Section 4 presents the results. Section 5 concludes the study.
Hypothesis development
Past accounting research supports our argument that the OCI volatility may be perceived as an indicator of company risk by investors. Yen, Hopkins, and Hirst (2007) analyze the comprehensiveincome exposure draft comment letters. They conclude that banking organizations opposed the Financial Accounting Standards Board's (FASB) proposal for comprehensive-income because they claimed that it would trigger "excessive" volatility in comprehensive income, and lead investors supposedly to "overstate their risk assessments. " Hodder, Hopkins and Wahlen (2006) then provide evidence refuting the claim of potential "overstated risk assessments." They show the volatility of comprehensive income to be more risk relevant compared to the volatility of net income for a sample of U.S. banks for the sample period from 1996 to 2004. 5 This past research focuses on the usefulness of OCI volatility information only to equity investors. However, there are strong theoretical reasons to suppose that the needs of creditors may differ from equity investors. We fill a gap in the literature by extending the evaluation of the usefulness of OCI information to creditors. Specifically, we investigate about the effect of increased OCI volatility induced by recent accounting standards on creditors' perceptions of debt risk.
The asymmetric payoff structure between creditors and shareholder provides the theoretical basis for assuming that creditors' concerns about OCI's volatility may differ from shareholders. The asymmetric payoff structure between shareholders and creditors implies that creditors are not entitled to a proportionate claim on firm value when the firm value is higher than the firm's debt, whereas creditors are at most entitled to firm value when the firm value is lower than the value of the firm's debt. Therefore, this suggests that corporate decisions that contribute to firms' overall earnings volatility (i.e., decisions which increase the probability of future gains as well as future losses) impact creditors differently than shareholders. Another implication of our argument is that creditors may be especially concerned about additional income volatility captured in OCI if OCI does not have any expected positive effect on the firm's overall earnings (i.e. with zero mean). Whether or not debt contracting is influenced by OCI is the empirical question we pursue in the paper.
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When agency costs of debt are considered (Jensen and Meckling, 1976; Myers, 1977; Smith and Warner, 1979) , creditors' concern regarding the value of their claims is further exacerbated when firm management acts to advance shareholders' interests at the expense of bondholders' interests. Specifically, firm management may seek to organize firms' operations and financial structure in ways that increase equity value at the expense of creditors such as committing to unexpected high-risk investments (asset substitution). Asset substitution occurs when the firm issues debt to finance investment but promises creditors the investment will be low risk investment.
Then after the debt is issued, firm management 'substitutes' high risk investment. The value of 6 Appendix 1 contains an illustrative theoretical model showing that when OCI has zero expected value but has positive expected correlation to the firm's future value, even risk-neutral creditors will lower the value of their claims as OCI volatility increases.
shareholders' equity rises because equity benefits from the promise of higher cash flows related to the increase in the firm's risk associated with the increased expected variability of the firm's investment payoffs. However, the increased risk related to the increased variability causes creditors to face a potential decline in the expected value of their claims if increased risk causes firm value to drop below the value of debt. 7 Creditors may take actions to protect themselves from the risks that anticipate the risk shifting activities. The actions we consider in this paper are: increasing the cost of financing, requiring covenants and imposing stricter maturity-leverage mix.
Due to the FASB's shift towards a comprehensive income approach, the volatility of firm's OCI-related performance measures have increased as a result of the increased number of OCI adjustments over time. One outcome is that they may be becoming more sensitive to information that reveals higher risk taking or higher degree of asset substitution concerns. Lenders should favor these measures because they tend to be more conservative (Skinner 2011) . The OCI adjustments include, for example, fair value adjustments from investing or hedging and currency translation adjustments from greater internationalization of the firm's operations. Frequent adjustments to OCI resulting in higher OCI volatility can signal management's efforts to achieve asset substitution leading to a greater probability that a firm is not able to fund interest and debt repayments. Lenders' 7 Asset substitution can be incorporated into the illustrative model discussed in the Appendix 1 by making the risk of the operating policy of the firm that is captured by OCI volatility as an endogenous choice instead of an exogenous event. In this case, the manager, who is acting on behalf of shareholders, has an incentive to make an investment that will introduce volatility, captured by δ, to increase the value of the firm's equity at the expense of creditors. This occurs because the decrease in the value of the firm's debt amounts exactly to the increase in the value of the firm's equity (i.e. kδ). Rational creditors do expect this incentive and will price the firm's debt at a lower price and thus at a higher yield. The change in yield can be approximated by kδ/B for small values δ relative to B and for values of k close to 1. If the manager can unboundedly increase the firm's risk after the debt is cast (i.e. there is no upper bound for δ), adverse selection dictates that rational creditors will refuse to lend to the firm. We suggest the projects that the manager might be considering, for example, are related to foreign operations associated to the current-currency adjustment to OCI, additional investments in marketable securities related to fair value adjustments to OCI or expansion of the firm's defined benefit plan.
concerns about the implications of higher volatility of OCI infer the imposition of higher costs for the firm's borrowings. Therefore, we have the following expectations on the relation between the volatility of OCI and cost of debt.
HYPOTHESIS 1: The loan spread is positively related to the volatility of OCI.
Alternatively, when a lender is concerned about the higher volatility of OCI of a firm, the lender may decide to impose more stringent non-price related terms. For example, the lender might increase the number of loan covenants, require collateral, impose shorter maturity (Chava, Kumar and Warga, 2010; Chambers, Linsmeier, Shakespeare, Sougiannis 2007 and Graham, Li and Qiu 2008) . It is important to note that management may also have an incentive to agree to restrictive covenants because rational creditors will price the loan at a lower value (or higher yield) in the absence of a commitment to restrictive covenants. Prior research shows that debt maturity term and leverage can be simultaneously used to control for lending risk, resulting in reduced agency costs of the debt (Leland and Toft, 1996; Barnea, Haugen, and Senbet, 1980; Rajan and Winton, 1995; Johnson, 2003; Brockman, Martin, and Unlu, 2010) . If creditors view increased OCI variability to be new information about the riskiness of the firms' debt, creditors may then demand a shorter maturity structure as OCI increases in volatility.
8 In our illustrative model, creditors' monitoring costs should be less than kδ for covenants to be agreeable by creditors. It is also important to note that in our setup OCI-based financials uncover a value-neutral operating policy. It is straightforward to suggest a construct (i.e. set pδup < (1-p)δdown) where OCI information reveals a negative effect on the firm value and yet shareholders still have an incentive to pursue the value-destroying project at the expense of creditors because the value of their claim will always be zero when the firm defaults. In this case, restrictive covenants can improve overall firm value as discussed in Smith and Warner (1979) also named as "costly contracting hypothesis"
A shorter duration of the debt structure means that creditors are better able to monitor management actions when it is revealed, for example that returns generated from investments of resources received from debt issuances may be riskier than previous expected. This increased variability may result from new accounting standards, changes in the firm's operations or from more thorough applications of past standards that subject the firm to more income items classified as OCI. The result is in a 'finer' view of the firm's activities. Trade-off theory predicts that firms identify their capital structure by considering benefits and costs of debt. Shortening maturity raises refinancing risk, resulting in a greater potential for inefficient liquidation of the firm (Diamond, 1991; 1993 and Sharpe, 1991) or fire-sale of firms'
assets (Brunnermeier and Yogo, 2009) . Firms, that have less control over the maturity of their debt and are subject to high refinancing risk, may lower their leverage to offset the negative impact of the shorter maturity. 10 Our predictions about the relationships between the volatility of OCI with the maturity structure of the firm's debt and the firm's leverage leads to our third and fourth hypotheses stated in the alternative forms as follows:
HYPOTHESIS 3: The portion of short-term debt is positively related to the volatility of OCI.
HYPOTHESIS 4: The leverage is negatively related to the volatility of OCI.
Theoretical models provide support for the role of accounting information in determining credit risk. Epstein and Schneider (2008) argue that when the implications of information is difficult to judge, investors consider signals ambiguous. Investors update their beliefs with multiple likelihoods in mind. Ambiguous information leads them to perceive a range of signal precisions, and respond based on the assessment of the worst-case scenario. Epstein and Schneider (2008) 9 We use 'finer' here in the economic sense to imply more disaggregate information. 10 In addition, trade-off theory predicts lower leverage in a firm that has higher susceptibility of asset substitution (Gungoraydinoglu and Öztekin, 2011) .
conclude that investors require higher returns for low future information quality so that the more uncertain the information quality becomes, the higher are the expected returns. 11 We build on their finding that the scale of compensation for low information quality is positively related to the volatility of fundamentals to suggest that the increased volatility of OCI due to recent accounting standards may be increasing the perceived volatility of fundamentals. Higher volatility of OCI adjustments may indicate higher asset value measurement uncertainty. Therefore, increased volatility of adjustments affecting OCI implies higher likelihood of a firm to default.
As the leading information providers to debt markets, credit rating agencies may factor the OCI uncertainty into credit ratings as earnings volatility is an important factor considered in credit rating methodology (Jung, Soderstorm and Yung, 2013) . OCI volatility could especially be a useful information source for credit rating agencies because it is relatively difficult for managers to manipulate OCI compared to the earnings recognized on the income statement. Consistently, Ali and Zhang (2009) and Jung, Soderstorm and Yung (2013) report that managers are more likely to strategically manipulate earnings (excluding OCI) to maximize (minimize) the firm's chances of an upgrade (a downgrade). Similarly, Alissa, Bonsall, Koharki and Penn (2013) show that incomeincreasing earnings management activities tend to occur when the firm's actual credit rating tends to be below the firm's expected credit ratings. Relying on the firm's reported income that is subject to managerial manipulation to a higher extent, credit rating agencies might use OCI-based earnings volatility in assigning the firm's credit rating. Therefore, we predict the following:
HYPOTHESIS 5: The credit rating is negatively related to the volatility of OCI.
Sample, variables and research design

Sample construction
We construct three samples to test our hypotheses. To examine the effect of OCI volatility on loan spreads, maturity and covenants, we draw data on new loan issues from Dealscan provided by Loan Pricing Corporation. Analyzing new loan issues allows us to measure the impact of OCI volatility in an incremental setting that captures the views of creditors when determining the terms of the new loan given the firm's financial health. 12 Our second sample is based on the COMPUSTAT universe.
We use this sample to examine the impact of OCI volatility on capital and maturity structure while controlling for potential simultaneity shown previously (Johnson, 2003; Billet, King and Mauer, 2007) . This approach is an alternative to the incremental approach and captures the effect of OCI volatility on overall capital structure of the firm. A major advantage of the Dealscan sample is the availability of detailed issue specific information that is not available on COMPUSTAT, whereas a major advantage of the COMPUSTAT sample is its wider cross-sectional coverage.
For the Dealscan sample, we merge the issue-specific data to financial accounting information from COMPUSTAT. After imposing data availability requirements for variables used in the regressions and filtering out financial services firms (SIC codes between 6000 and 6999) due for computation of the volatility of OCI. We limit the sample year to 2011 because the Dealscan-COMPUSTAT link file is available only until 2012 (Chava and Roberts, 2008) .
For the COMPUSTAT sample, we identify sample firms by merging COMPUSTAT with CRSP and by requiring the necessary financial accounting and stock return information to construct the variables used in empirical specifications. We exclude financial services firms (SIC codes between 6000 and 6999). The final sample consists of 20,905 firm-year observations based on 4,241 unique nonfinancial firms between 2004 and 2014.
For our credit rating sample, we choose firms with credit ratings from our COMPUSTAT sample. We merge the entire COMPUSTAT with CRSP firms having available data required for empirical specifications. Consistent with the first two samples, our third sample only includes nonfinancial firms. The final credit rating sample contains 9,681 firm-year observations based on 1,568 unique firms for the period from 2004 to 2014.
Variables
Our primary variable of interest is the volatility of OCI (STD_CHG_AOCI/A), which is defined as the standard deviation of annual changes in the accumulated other comprehensive income scaled by the book value of assets over the past five years. The variable STD_CHG_AOCI/A captures the volatility of income that is not reported on the income statement and parallels the standard volatility measure based on ROA used in the literature. However, unlike ROA, higher OCI volatility may indicate higher credit risk related to OCI elements such as investments, hedging, foreign currency translation and postretirement benefits.
Our summary statistics reveal that OCI volatility is substantial and important based on several measures. Specifically, we find that the average OCI volatility is almost 20 percent of the ROA volatility. More importantly, we show that OCI correlates positively to the market portfolio with an average correlation coefficient around 0.3, which suggests that OCI volatility carries systematic risk. Though the average annual change in OCI tends to be zero, our summary statistics imply that OCI volatility may concern creditors, whose claims are wiped out when the firm is in financial trouble and are capped when the firm is financially healthy. Overall, OCI volatility appears to be a significant and unique source of income volatility which potentially influences creditors' judgments.
To ensure robustness from potentially confounding effects, we control for three variables in every specification throughout the paper. First, we control for OCI level (CHG_AOCI/A) to capture any OCI income effect. Paralleling the traditionally used ROA calculation, CHG_AOCI/A is measured as the annual change in accumulated other comprehensive income scaled by assets.
CHG_AOCI/A measures the profitability of the firm that is not recognized on the income statement.
Second, we control for traditionally used profitability (ROA) and third for income volatility (STD_ROA) based on the earnings figures reported on the income statement. As discussed later, OCI volatility is weakly correlated, if not uncorrelated, to these three variables suggesting multicollinearity problems are unlikely to bias our estimates.
Other control variables are motivated based on past literature and vary for each sample.
For the Dealscan sample, we control for growth opportunities, leverage, tangibility, firm size, zscore and various loan characteristics. In the COMPUSTAT samples, we consider asset maturity, growth opportunities, unexpected earnings, firm size, credit rating, investment tax credits and operating loss carry forward presence. The Appendix 2 provides the calculation details for all of our variables. In the next subsection, we discuss our empirical research design.
Research design
Empirical specifications used in the Dealscan sample
To examine the effect of OCI volatility on debt contracting, we conduct multivariate analyses on loan spread (LOG_LOAN_SPREAD), loan covenants (FIN_COV, TOT_COV), loan security (SECURED_DUM) and loan maturity (LOG_MATURITY). We use one-period ahead dependent variables to ensure that information proxied on the right hand side of the equations is known to credit markets at the time of contracting. We estimate specifications below consistent with Graham, Li and Qiu (2008 
We measure LOG_LOAN_SPREAD as natural logarithm of the spread over LIBOR for each drawn down, consisting of the spread of the loan and any annual (or facility) fee paid to lenders. Covenant intensity is measured in two ways: FIN_COV and TOT_COV. The variable FIN_COV is the number of financial covenants in the loan agreement whereas TOT_COV is the number of total covenants.
SECURED_DUM is an indicator variable taking a value of one if the loan facility is secured by collateral and zero otherwise. LOG_MATURITY is natural logarithm of the loan maturity, which is measured in months. We consider three macroeconomic variables (BAA_AAA_SPREAD, TERM_SPREAD RECESSION) to control for economy-wide credit risk, the slope of the yield curve and lack of robust economic growth. BAA_AAA_SPREAD measures the average yield difference between AAA rated and BAA-rated bonds. All else constant, higher spread implies higher perceived default risk.
TERM_SPREAD is measured as the difference between the 10-year Treasury yield and the 2-year treasury yield. Positive values of TERM_SPREAD indicates upward sloping yield curve and nearzero or negative values imply flat or inverted yield curves, which tend to occur prior to recessions.
RECESSION is an indicator variable that equals to one when the loan is issued during a recessionary period as identified by National Bureau of Economic Research.
Empirical specifications used in the COMPUSTAT sample
As we indicate in our hypothesis development section, corporate finance theory predicts that the use of debt in the capital structure and the maturity of debt is jointly determined. Agency theory (Jensen and Meckling, 1976) posits that due to asymmetric payoff structure between debt and equity, financial managers, that maximize the value of the firm's equity, will be incentivized not only to reject positive NPV projects but also to accept negative NPV projects at the expense of creditors.
Rational creditors anticipate these incentives and respond accordingly to protect the value of their claims. One mechanism, through which the creditor-shareholder conflict can be mitigated, is utilization of shorter-term debt (Myers, 1977) . Myers (1977) argues that if debt matures before the investment opportunities, creditor-shareholder conflict can be avoided as creditors can renegotiate the terms of credit consistent with their incentives. However, a major cost of short-term debt is rollover risk, which can materialize if the firm fails to refinance the short-term debt (Diamond, 1991) .
In that case, the firm is required to fully pay for the debt to avoid bankruptcy. The expectation of potential rollover risk is a factor that discourages financial managers from using short-term debt heavily. Overall, theoretical studies and empirical studies suggest that debt maturity structure and leverage are likely to be jointly determined (Barclay, Marx, and Smith, 2003; Johnson, 2003; Datta, Iskandar-Datta, and Raman, 2005; Billett, King, and Mauer, 2007) . To jointly test the thir d and fourth hypotheses, we estimate following structural equation system using 2SLS on the COMPUSTAT sample: 
The dependent variables in the maturity equation, ST3 and ST5, measure the proportion of the debt maturing in three and five years. Consistent with past literature, ST3 (ST5) is defined as debt in current liabilities plus debt maturing in the second year plus debt maturing in the third year (plus fourth year plus fifth year) scaled by total debt. Total debt is defined as debt in current liabilities plus long-term debt. We expect α1 is to be positive, suggesting that high volatility of OCI is associated with the short-term maturity. The main coefficient of interest in the leverage equation is β1 with an expected negative sign, suggesting that higher OCI volatility results in lower use of leverage. Consistent with the literature, leverage (LEV) is measured as debt in current liabilities plus long-term debt divided by total assets. Asset maturity (ASSET_MAT) is based on Stohs and Mauer (1996) and measured as the weighted average of long-term asset maturity and current asset maturity.
The maturity of long-term assets is measured as gross property, plant, and equipment (PP&E) divided by depreciation expense while the maturity of current assets is measured as current assets divided by the cost of goods sold. Total asset maturity is the weighted sum of these measures where gross PP&E/total assets is the weight for long-term assets and current assets/total assets is the weight for current assets. Market-to-book ratio (M_B) is market value of total asset divided by book value of total asset, where market value is defined as the sum of market value of equity and book value of liabilities. Abnormal earnings (ABNEARN) is the difference between earnings at year t and t-1 scaled by market value of equity at year t. RATING_DUM captures credit quality of a firm, equaling one if a firm has an S&P rating on long-term debt, and zero otherwise. REG_DUM equals one if the firm's SIC code is between 4,900 and 4,939, and zero otherwise. LOG_SIZE is measured as a natural logarithm of market value of assets. LOG_SIZE 2 is the squared natural logarithm of market value of assets. Return on asset (ROA) is used to control for profitability. STD_RET is the five-year standard deviation of stock returns. ITC_DUM equals one if the firm has an investment tax credit, and zero otherwise. LC_DUM equals one if the firm has operating loss carry forward, and zero otherwise.
To deal with the over-identification restrictions, we use the square of firm size (LOG_SIZE2), asset maturity (ASSET_MAT), the rated-firm dummy (RATING_ DUM), and expected marginal tax rate proxies (LC_ DUM and ITC_DUM) as instrumental variables and treat the rest of the excluded variables as exogenous. Our results remain unchanged when we use the full set of excluded variables as instruments however the p-value for the over-identification tests become less than 10 percent and therefore we do not report those estimations in our main tables.
Alternatively, we also estimate the system (unreported) using limited information maximum likelihood (LIML) method that is robust for violation of over-identification restrictions (Davidson and MacKinnon, 1993; Mariano, 2001; Angrist and Krueger, 2001; Greene, 2003) and find that our results remain robust under LIML as well.
Empirical specifications used in the credit ratings sample
Turning to the credit rating analysis, we estimate a specification similar to that in Lee (2008 The dependent variable is 12-month-ahead S&P credit ratings (LEAD_RATINGSP) relative to the end fiscal year month. To the extent that the credit rating agency might not immediately respond to the information embedded in volatility of OCI, we consider the 12-month-ahead rating as the dependent variable. Ratings are code numerically between 1 and 22, where 22 represents an AAA rating and 1 represents a D rating. We expect a positive coefficient for β1 suggesting that higher OCI volatility is associated with lower credit quality. To correct for the autocorrelation in ratings, we control for the lagged credit rating score (RATINGSP). Inclusion of a persistent lagged dependent variable, however, exacerbates the collinearity problem with the firm dummies. Therefore, in this specification instead of using a parametric approach we control for unobserved firm-level fixed effects by clustering the standard errors at the firm level.
Other control variables are OCI level, ROA, ROA volatility, leverage, size, stock return volatility and interest coverage ratio (INTCOV). INTCOV is calculated as operating income before depreciation and interest expense divided by interest expense. Other variables are measured as previously defined. In the next section, we discuss the results of our estimations.
Results
Tests of H1: Volatility of OCI and credit spreads
We test the relation between volatility of OCI and credit spreads using the Dealscan sample. Table   1 Turning to firm characteristics, we find that the average ROA, market-to-book and leverage are 3.0 percent, 1.73 and 16.5 percent respectively. The average log-size of 0.728 corresponds to a firm size of USD 2.07 billion, suggesting that Dealscan sample coverage is somewhat skewed towards larger firms relative to that of COMPUSTAT sample (median firm size in COMPUSTAT sample is $1.5 billion). Regarding the industry breakdown of the sample, manufacturing industry
(1-digit SIC = 2 and 3) represents more than 40 percent of the sample firms, while agriculture industry has the smallest presence at 0.48 percent. These statistics are comparable to previous studies utilizing Dealscan data. suggests that OCI carries systematic risk, which should be a concern to the firm's creditors. These results are economically significant both on a relative and absolute basis. It is important to note that OCI volatility coefficient estimates (STD_CHG_AOCI/A) are substantially larger than those for ROA volatility (STD_ROA). This suggests that for a 1 percent change in OCI versus ROA volatility, loan spreads will be much more sensitive to OCI volatility than to ROA volatility. 15 More specifically, Model 4 results suggest that log-spreads are much for sensitive to OCI volatility relative to ROA volatility by a factor of 10.45 (3.962/0.379 = 10.45). Therefore, holding the size of the change constant, it is clear that credit spreads are more highly sensitive to OCI volatility than they are to ROA volatility.
When economic significance is evaluated on an absolute basis, we find that when OCI volatility increases from 5 percent to 95 percent of the sample distribution, spreads increase by roughly 17 percent, which implies an increase of 34 bps (30 bps) for the mean (median) spread of 202 (175) bps. For the similar increase in ROA volatility, Model 4 results suggest that credit spreads increase by 1.6 percent or 3.2 bps (2.8 bps) based on the sample mean (median). These findings suggest that OCI volatility is priced as a risk factor into credit spreads and thus are not treated as pure noise by creditors.
Tests of H2: volatility of OCI and non-price related terms of loan agreements
In this section, we examine how other aspects of debt contracting might be affected due to OCI volatility. If creditors demand higher spreads due to higher OCI volatility, they might also require tighter covenants, collateral posting or shorter maturities. Table 3 presents our estimation results. Table 3 show that OCI volatility is not statistically significantly related to covenant intensity. Given the results in Demerjian (2011) that balance sheet covenants have lost their popularity in the past decade, we reconstruct the dependent variable by only counting the balance sheet covenants (i.e. net worth, debt ratio) and find that OCI volatility remains unrelated to balance sheet-based covenant intensity. We do not find a statistically significant relation between ROA volatility and covenant intensity, although the slope coefficient has the expected positive sign.
Models 1 and 2 of
Model 3 shows the estimation results for the logit specification, modeling the probability of collateral presence in the loan agreement. Similar to credit spread results, we find that both OCI- 15 We realize that 1 percent change in volatility is less likely to occur for OCI volatility compared to ROA volatility.
based and traditional income volatility measures are positively related to the presence of collateral.
More importantly, collateral presence is much more sensitive to OCI volatility (θ1 = 45.576) relative to ROA volatility (coefficient estimate for STD_ROA= 11.045). Turning to the economic significance, when OCI volatility changes from 5 percent to 95 percent of the empirical distribution, probability of collateral requirement increases from 52 percent to 88 percent, which is economically significant given that the unconditional probability of observing collateral requirement is 65.2 percent.
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Finally, Model 4 of Table 3 shows the results of the loan maturity regressions. We find that income volatility (neither OCI-based nor traditional) does not have a statistically significant influence on loan maturity. Credit spread, term spread and loan size appear to be the factors that are significantly related to loan maturity with expected signs.
Overall, our analyses based on incremental empirical setting suggest that creditors use cost of borrowing and requiring collateral as their primary tool in responding to high OCI volatility. We do not find statistically significant evidence that covenants and loan maturity are used to mitigate the risk captured by OCI volatility. Taken together, these results support the view that OCI volatility provides useful risk-related information to creditors.
Tests of H3 and H4: volatility of OCI with maturity and capital structure
We start our analyses by providing summary statistics for the COMPUSTAT sample. Panel A of Table 4 shows the distributional characteristics of the variables used in simultaneous equation
specifications. The average for ST3 and ST5 are 44 percent and 62 percent, confirming the heavy use of short-term debt in corporate capital structure. These statistics are consistent with Harford, 16 We evaluate predicted probabilities based on the coefficient estimates of Model 3 in Table 3 . The non-linearity of logit specification requires calibrating a baseline model. We calibrate the baseline model using the mean values of the right-hand side variables. To ensure that fixed effects do not skew the predicted probability of the baseline model, we calibrate the fixed effects so that the predicted probability equals to the unconditional probability of collateral requirement (i.e. 65.2 percent). Panel E of Table 4 shows the industry distribution of our sample based on 1-digit SIC codes.
Consistent with prior literature, manufacturing firms (1-digit SIC = 2 and 1-digit SIC = 3) make up roughly 50 percent of the sample whereas, agriculture (N = 83) and public administration services (N = 467 industries contribute the least to the sample. relation at 1 percent (p-value = 0.000) between OCI volatility and leverage, which is consistent with H4. Paralleling the maturity results, these findings suggest that, holding maturity structure of debt constant, high-risk borrowers identified by high OCI volatility can borrow less from credit markets, reflecting creditors' concerns about risk.
In Panel B, we find similar results using the maturity measure of ST5. In the maturity equation, the slope coefficient for STD_CHG_AOCI/A is positive (α1 = 0.286) is positive and significant at 5 percent (p-value = 0.020). In the leverage equation, we find that STD_CHG_AOCI/A is negatively and significantly (β1 = -0.350 and p-value = 0.000) related to leverage. Coefficients on control variables are generally consistent with the prior research (Johnson, 2003; Datta, Iskandar-Datta, and Raman, 2005; Billett, King, and Mauer, 2007) .
Regarding the economic significance of OCI volatility-maturity relation, we find that when OCI volatility changes from 5 percent to 95 percent of the sample distribution, ST3 and ST5 increase by 1.8 percent and 1.5 percent respectively. Given the median levels of 34 percent and 67 percent for ST3 and ST5, we believe that these results are weakly significant. However, when we evaluate the economic significance for the effect of OCI volatility on leverage, we find that leverage decreases by roughly 1.8 percent when OCI increases from 5 percent to 95 percent of the sample distribution. Given that the median leverage is 22.4 percent in the COMPUSTAT sample, we conclude that the effect of OCI volatility on leverage is economically significant, supporting the view that credit becomes less available for firm with significant OCI volatility.
Overall our results suggest that, volatility of OCI influences the firm's capital structure.
Specifically, when faced with high-risk borrowers as revealed by high OCI volatility creditors protect the value of their claims primarily by reducing their exposure to the firm and secondarily by imposing shorter maturities. The results support our claim that the volatility of fair value adjustments plays an important role in shaping the firm's capital structure. Table 6 reports descriptive statistics for the credit rating sample. Panel A shows the mapping scale used in assigning credit ratings ranging from AAA (RATINGSP = 22) to D (RATINGSP = 1) and Panel B shows the summary statistics used in the sample. The credit ratings sample coverage is skewed for large firms as the median firm size is $633 million. This bias is expected as small firms tend not to get credit ratings. The mean (median) of RATINGSP is 11.47 (11.00), indicating that more than half of the sample firms have above-investment grade credit rating. Regarding volatility and profitability variables, the mean (median) for STD_CHG_AOCI/A and STD_ROA are 1.7 percent (1.0 percent) and 4.6 percent (2.6 percent) and, the mean (median) of CHG_AOCI/A and ROA are -0.2 percent (0.0 percent) and 3.6 percent (4.2 percent). In unreported results, we verify that the correlation structure among these variables as well as the sample industry distribution are virtually the same as the Dealscan and less restricted COMPUSTAT samples. Next, we discuss the ordered-logit regression results in Table 7 .
Tests of H5: volatility of OCI and credit ratings
Consistent with our previous findings, we show that the coefficient on STD_CHG_AOCI/A is negative and significant, indicating that the higher OCI volatility is associated with the lower credit ratings. This finding contrasts with our results for ROA volatility where we find no statistically significant association between ROA volatility and credit ratings. We also find that both OCI (CHG/AOCI/A) and ROA (ROA) are positively related to credit ratings, suggesting that credit ratings are sensitive to both OCI-based and traditional measures of income. Most of the other control variables have the expected signs. Specifically, we find that higher lagged-credit ratings, lower leverage and larger firm size are associated to higher credit ratings.
When we evaluate the economic significance, we find that economic significance of the credit rating results is marginal. When OCI volatility changes from 5 percent to 95 percent of the sample distribution, odds of a notch increase in credit ratings credit ratings (LEAD_RATINGSP) decline by 12.2 percent. Overall, we conclude that although publicly available credit ratings are somewhat sensitive to OCI volatility, it appears that the privately generated information by credit markets has a strong influence on debt contracting.
Conclusion
In this study we investigate the association between risk information contained in other comprehensive income (OCI) and the firm's cost of debt, non-price terms of debt contracting, capital and maturity structure and credit ratings. We explore the relationship by conducting tests with three different samples: a Dealscan sample based on new loan issues, a comprehensive COMPUSTAT sample and a credit ratings sample. The sample period is from 2004 to 2014. We find that higher volatility of OCI is statistically and economically significantly associated with high cost of debt, higher probability of collateral requirements and lower use of debt. We also find statistically significant but economically weak evidence that higher OCI volatility is related to shorter debt maturity and lower credit ratings. Our evidence disagrees with the view that OCI-based income is predominantly noise to creditors. Rather, our results suggest that OCI-based income provides useful information to credit markets and influences various aspects of debt contracting.
Our paper contributes to the literature by documenting statistically and economically significant effects of OCI volatility on the debt contracting environment. We also contribute support to the continued interest by the FASB and IASB to provide OCI reporting guidance that focuses on the needs of creditors.
Appendix 1 An Illustrative Model
One can show that even if creditors are risk-neutral and agency costs are absent, any additional income volatility captured by OCI volatility (with zero expectation), that carries systematic risk, will reduce the value of creditors' claims. In the spirit of Fama and Miller (1972) , a simple oneperiod model might be useful to illustrate our point. Consider the financing problem of a firm that will operate for one year and then be liquidated at the end of the year. The firm will issue debt that will be paid back in one year with face value of B. Initially, investors form their expectations about where k = 1/(1+r) and r is the appropriate annual risk-free rate. We assume risk-neutrality for capital market participants therefore the appropriate discount rate becomes the risk-free rate. Imposing riskaversion, makes our predictions stronger as the discount rate will be higher than the risk-free rate since the current price will reflect additional discounting due to risk-aversion. Suppose that the firm's operating policies imply that the true liquidation value of the firm's assets can attain Vup + δup and Vdown -δd in the up and down states respectively. More importantly, we assume that expectations using this additional piece of information can only be formed by analyzing OCI-related financial statements. To ensure that OCI has zero expected effect on the firm value (consistent with the empirical evidence), we set δup= δ/p and δdown= δ/(1-p), where δ>0. δ captures the magnitude of expected OCI volatility as it is directly proportional to OCI volatility (i.e. Standard deviation of OCI
Consistent with the findings in Panel D of Table 1 and Panel C of Table 4 , this perturbation structure ensures that OCI is positively related to the firm's value or OCI reveals information that contributes to the firm's systematic risk (i.e. asset value is larger (lower) at the up-state (down-state) when market portfolio tends to be higher (lower) consistent with the stylized evidence that typical stock has a positive beta.
When OCI information is accounted for, the values of the claims will be as follows:
Value of equity when OCI information is accounted for
= k [p(Vup -B + δ/p) + (1-p)(0)] = kp(Vup -B) + kδ
Value of debt when OCI information is accounted for
In order to conclude that creditors will be concerned about OCI volatility, it suffices to show that the fair value of the debt declines when creditors account for the information content of OCI. When OCI information is considered, the decline in the fair value of the debt can be stated as:
Decrease in the value of debt when OCI information is accounted for = kδ
Overall, when creditors account for OCI volatility, the value they assess for the firm's debt declines and this decline is proportional to the expected magnitude of OCI volatility.
Appendix 2 Variable Definitions
Main treatment variable of interest STD_CHG_AOCI/ A Standard deviation of CHG_AOCI/A based on the past five years.
Variables used in the Dealscan sample Dependent variables LOG_LOAN_SPREA D
Natural logarithm of the spread over LIBOR for each dollar drawn down, consisting of the spread of the loan and any annual (or facility) fee paid to the bank group.
FIN_COV
The number of financial covenants in the loan agreement.
TOT_COV
The number of total covenants in the loan agreement.
SECURED_DUM
An indicator variable taking a value of one if the loan facility is secured by collateral and zero otherwise.
LOG_MATURITY
Natural logarithm of the loan maturity. Maturity is measured in months.
Control variables CHG_AOCI/A
Change (from year t-1 to t) in accumulated other comprehensive income scaled by total assets at year t.
STD_ROA
Standard deviation of ROA based on the past five years.
ROA
Income before extraordinary items divided by total assets at year t.
M_B
Market value of total assets divided by the book value of assets, where market value is defined as the sum of market value of equity and book value of liabilities. LEV Debt in current liabilities plus long-term debt divided by total assets. TANGIBILITY Net property, plant and equipment divided by total assets.
LOG_SIZE
Natural logarithm of market value of assets in USD billions. Market value of assets is calculated as the sum of market value of equity and book value of liabilities as of the fiscal year end.
ZSCORE
Modified Altman's (1968) Z-score: 1.2*(Working Capital)+ 1.4* Retained Earnings+3.3*EBIT+ Sales.
LOAN_SIZE
Natural logarithm of the loan size. Size is measured as loan facility amount in million dollars.
PERPRICE
An indicator variable taking a value of one if the loan facility uses performance pricing and zero otherwise.
BAA_AAA_SPREAD
The difference between average yields of BAA and AAA rated bonds.
TERM_SPRED
The difference between 10-year Treasury yield and the 2-year treasury yield.
RECESSION
An indicator variable taking a value of one if the observation occurs in a recession. Loan type dummies Dummy variables for different loan types. Loan purpose dummies Dummy variables for different loan purposes.
CORR_OCI_VWCRS P
Correlation coefficient between contemporaneous OCI and market returns (based on CRSP value-weighted index) calculated over the past five years.
Variables used in the COMPUSTAT sample Dependent variables ST3 (ST5)
Debt in current liabilities plus debt maturing in the second year plus debt maturing in the third year (plus those of in the fourth and fifth years) scaled by total debt. Total debt is defined as debt in current liabilities plus long-term debt. LEV Debt in current liabilities plus long-term debt divided by total assets.
Control variables CHG_AOCI/A
STD_ROA
ROA
ABNEARN
(Earnings at year t -earnings at year t-1)/ market value of equity at year t.
ASSET_MAT
The maturity of long-term assets is measured as gross property, plant, and equipment (PP&E) divided by depreciation expense while the maturity of current assets is measured as current assets divided by the cost of goods sold. Total asset maturity is the weighted sum of these measures where (gross PP&E/total assets) is the weight for long-term assets and (current assets/total assets) is the weight for current assets.
ITC_DUM
An indicator variable taking a value of one if the firm has an investment tax credit, and zero otherwise.
LC_DUM
An indicator variable taking a value of one if the firm has operating loss carry forward, and zero otherwise.
LOG_SIZE
LOG_SIZE2
Squared natural logarithm of the market value of assets.
M_B
Market value of total assets divided by the book value of assets, where market value is defined as the sum of market value of equity and book value of liabilities.
RATING_DUM
An indicator variable taking a value of one if the firm has an S&P long-term debt rating, and zero otherwise.
REG_DUM
An indicator variable taking a value of one if the firm's SIC code is between 4,900 and 4,939, and zero otherwise.
STD_RET
Standard deviation of monthly stock returns during the past five years.
CORR_OCI_VWCRSP
Variables used in the credit rating sample Dependent variable LEAD_RATINGSP 12-month-ahead long-term S&P rating relative to the fiscal year end.
Control variables CHG_AOCI/A
STD_ROA
ROA
INTCOV
Operating income before depreciation and interest expense divided by interest expense at year t. LEV Debt in current liabilities plus long-term debt divided by total assets.
LOG_SIZE
Natural logarithm of market value of assets in USD billions. Market value of assets is calculated as the sum of market value of equity and book value of liabilities as of the fiscal year end. RATINGSP Current long-term S&P rating at the fiscal year end.
STD_RET
Standard deviation of stock returns during the past five years. Table 5 Relation between maturity/leverage and OCI-based volatility Simultaneous equation estimates Table 6 Summary statistics for credit rating sample Panel A shows the mapping of long-term S&P credit ratings on RATINGSP. Panel B shows the summary statistics for the credit rating sample that has 9,681 firm-year observations based on 1,568 unique nonfinancial firm. The sample covers the 2004-2014 period. 
